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PREFACE 
This  paper was w r i t t e n  by P ro fe s so r  E rnes t  Braun, head of 
t h e  Technology Pol icy  Research Unit  a t  t h e  Un ive r s i t y  of  Aston, 
U K ,  dur ing  a  v i s i t  t o  IIASA i n  September 1979. The work was p a r t  
of t h e  Innovat ion t a s k  of t h e  Management and Technology Area, and 
t h e  paper  was presen ted  a t  t h e  Workshop on " Innova t ion  Po l i cy  and 
Firm S t r a t e g y "  h e l d  a t  IIASA i n  December, 1979. 
GOVERNMENT POLICIES FOR THE STIMULATION 
OF TECHNOLOGICAL I*WOVATION 
E. Braun 
Technology P o l i c y  U n i t ,  U n i v e r s i t y  o f  
Aston i n  Birmingham and IIASA,Laxenburg, ~ u s t r i a .  
I t  h a s  become an a r t i c l e  of  f a i t h  i n  a l l  t e c h n i c a l l y  deve l -  
oped c o u n t r i e s  t h a t  t e c h n o l o g i c a l  i n n o v a t i o n  is t h e  major  t h e r a -  
p e u t i c  a g e n t  f o r  c u r r e n t  economic i l l s  (e .g .  Hauff 1 9 7 9 ) .  The 
p i l l a r s  of  t h i s  f a i t h  a r e  many and o n l y  a  few need  b e  l i s t e d  
h e r e .  
I t  is  b e l i e v e d  t h a t  f l a g g i n g  economies o f  t h e  developed 
c o u n t r i e s  can be  r e v i v e d  by open ing  up f r e s h  avenues  o f  economic 
a c t i v i t y  ( e . g .  Mensch 1977,  Freeman 1979) .  IT is  f u r t h e r  b e l i e v e d  
t h a t  each economy must r e t a i n  o r  a c h i e v e  a  c o m p e t i t i v e  advan tage  
o v e r  newly i n d u s t r i a l i z e d  c o u n t r i e s  and o v e r  i ts t e c h n i c a l l y  
developed c o m p e t i t o r s  by p r o d u c i n g  e v e r  new s o p h i s t i c a t e d  p r o d u c t s  
by e v e r  new e f f i c i e n t  n e t h o d s .  The s a t u r a t i o n  o f  m a r k e t s  f o r  some 
goods ,  such  a s  t e l e v i s i o n  r e c e i v e r s ,  a l s o  s u p p o r t s  t h e  b e l i e f  t h a t  
new goods,  which c r e a t e  new needs ,  a r e  r e q u i r e d .  F i n a l l y ,  i t  is  
c o n s i d e r e d  t h a t  u n l e s s  t h e  spec t rum o f  p r o d u c t s  is  c o n s t a n t l y  
i n c r e a s e d ,  p r o d u c t i v i t y  advances  i n  o l d  p r o d u c t s  m i l l  e r o d e  t h e  
employment m a r k e t ;  y e t  i n n o v a t i o n  is  a l s o  o f t e n  under taken  t o  e a s e  
b o t t l e - n e c k s  i n  t h e  a v a i l a b i l i t y  of  l a b o u r .  Thus f o r  a  wide 
v a r i e t y  o f  r e a s o n s  t e c n c o l o g i c a l  i n n o v a t i o n  a p p e a r s  t o  many 
e c o n o m i s t s ,  i n d u s t r i a l i s t s  and p o l i t i c i a n s  a s  t h e  answer t o  t h e i r  
p r a y e r s .  
A r e c e n t l y  s t r e n g t h e n e d  m o t i v a t i o n  f o r  t h e  s e a r c h  f o r  new and 
improved p r o d u c t s  and p r o c e s s e s  is  t h e  n e c e s s i t y  t o  s a v e  e n e r g y ,  
mainly  impor ted  e n e r g y ,  and t o  s u b s t i t u t e  abundant  raw m a t e r i a l s  
f o r  s c a r c e  ones .  Hand i n  hand w i t h  t h e  growing awareness  of  
r e q u i r e m e n t s  f o r  ene rgy  and raw m a t e r i a l s  c o n s e r v a t i o n ,  grew an 
awareness  o f  r e q u i r e m e n t s  f o r  env i ronmenta l  p r o t e c t i o n  and f o r  
improvements i n  t h e  q u a l i t y  o f  l i f e .  These  new r e q u i r e m e n t s  impose 
l i m i t s  on t h e  consumption o f  some o l d  e s t a b l i s h e d  goods,  b u t  a t  
t h e  same t i m e  ca l l  f o r  new goods and p r o c e s s e s  and t h e r e f o r e  
r e i n f o r c e  -- from a  d i f f e r e n t  a n g l e  -- t h e  c a l l  f o r  t e c h n o l o g i c a l  
innova t  i o n .  
The v a r i e t y  o f  r e s u l t s  d e s i r e d  from i n n o v a t i o n  can o n l y  be  
a c h i e v e d  by a  v a r i e t y  o f  t y p e s  of  i n n o v a t i o n .  Many c l a s s i f i c a t i o n s  
have been p roposed ,  b o t h  t o  d e s c r i b e  t h e  impor tance  of t h e  inno- 
v a t i o n  ( f rom minor improvement t o  fundamenta l ly  new) and t h e  a r e a  
o f  a c t i v i t y ,  e .g .  p r o d u c t  i n n o v a t i o n ,  p r o c e s s  i n n o v a t i o n ,  and 
manufac tu r ing  i n n o v a t i o n .  P roduc t  i n n o v a t i o n  p roduces  new o r  
s u b s t a n t i a l l y  improved p r o d u c t s  and t h e r e b y  opens  up new m a r k e t s  
a n d / o r  m a i n t a i n s  market  s h a r e s .  P r o c e s s  i n n o v a t i o n  improves t h e  
e f f i c i e n c y  of  u s e  o f  n a t u r a l  and human r e s o u r c e s  by s u b s t i t u t i n g  
new ways o f  a c h i e v i n g  s i m i l a r  r e s u l t s  - a l t h o u g h  new p r o c e s s e s  o f t e n  
r e s u l t  i n  somewhat a l t e r e d  p r o d u c t s  and sometimes i n  e n t i r e l y  new 
p r o d u c t s .  Manufactur ing  i n n o v a t i o n  is aimed a t  i n c r e a s i n g  p r o d u c t i -  
v i t y  and can improve t h e  q u a l i t y  of  t h e   ork king environment .  
E s s e n t i a l l y  it  u s e s  new c o n t r o l  mechanisms t o  make o l d  p r o d u c t s  
by o l d  p r o c e s s e s  (Braun e t  a l ,  1980) .  
A s  t h e  impor tance  of  t e c h n o l o g i c a l  i n n o v a t i o n  became more 
wide ly  r e c o g n i s e d ,  s o  t h e  l i t e r a t u r e  on t h e  s u b j e c t  grew. By 
now t h e r e  e x i s t s  a  l a r g e  number o f  t e x t b o o k s  and some r e a s o n a b l e  
d e g r e e  of  agreement  a s  t o  t h e  i m p o r t a n t  s t e p s  th rough  which an  
i n v e n t i o n  must p roceed  t o  become an i n n o v a t i o n  ( e . g .  Freeman 1974,  
Mansf ie ld  1968) .  There  a l s o  e x i s t s ,  t o  a  lesser e x t e n t ,  some 
agreement on s o u r c e s  o f  i d e a s  which may become i n n o v a t i o n s  
(e .g .  Jewkes e t  a l .  1958) .  A 1 1  governments  have p o l i c i e s  des igned  
t o  s t i m u l a t e  i n n o v a t i o n  and t h o s e  must of  n e c e s s i t y  make some 
assumpt ions  on how i n n o v a ~ i o n  p roceeds .  We s h a l l  t h e r e f o r e  
v e r y  b r i e f l y  surmnarize a  p l a u s i b l e  t h e o r y  of  t h e  p r o c e s s  of  
t e c h n o l o ~ i c a 1  i n ~ r o v a t i o ~ ; ,  i n  o r d e r  i ~ )  rc'l.3 t:-. ; i u s s  iS1;s ant] 
a c t u a l  governrnerlt ~ c t i o n  t o  such  t h e o r y .  
A l l  i n n o v a t i o n  s t a r t s  w i  t n  a n  i.1c.l. Wlictlicr o r  n o t  t h e  
i d e a  i s  a resu.Lt  of s c i e n t i f i c  r c s e a r c l l ,  lt i s  [ ) l n u s i b l e  t o  
assrlme t h a t  i d e a s   rise nios t cc;lc!ily i l l  . I  c r c a t  i v c  a t m o s h p h e r e  
o f  i n t e r c h a n g e  oE t h o u g h t .  I d e a s  a r c  nlost  l i k e l y  t o  be new and  
f r u i t f u l  i f  t h e i r  o r i g i n a t o r  i s  w c l l  i r : fo~-med,  c s ! ) e c i a l l y  o n  
p o t e n t i a l  feasibility and  potential n e c d .  '?he h i g h e s t  p r o b a b i l i t y  
o f  a n  i d e a  t o  g i v e  r i s e  t o  i n n o v a t i v e  z c t i o n  i s  a c h i e v e d  when 
i t  c a n  be w e l l  a r t i c u l a t e d  and  c o m u n i c a t c d  t o  c o l l a b o r a t o r s .  
Thus t h e  p l a u s i b l e  image o f  a n  i n v e n t o r  i s  a  w e l l - i n f o r m e d  a r t i -  
c u l a t e  p e r s o n  i n  l i v e l y  c o n t a c t  w i t h  c u r r e n t  knowledge and  c u r r e n t  
n e e d s .  
The i d e a ,  however ,  i s  o n l y  t n e  beg in r i i~ lq - - and ,  a l a s ,  ' m o r e  
o f t e n  t h a n  n o t  a l s o  t h e  e n d  o f  t h e  s t o r y .  F o r  a n  i n v e n t i o n - -  
and a n  i n v e n t i o n  r e a l l y  i s  o n l y  a  p a r t i c u l a r  c a t e g o r y  o r  form 
o f  i d u a - - f o r  a n  i n v e n t i o n  t o  become a n  in r iova t ion  a s e r i e s  o f  
a c t i o n s  mus t  happen .  The number of s t e p s - - a n d  t h e  d i f f i c u l t i e s  
of t a k i n g  them--depends e n t i r e l y  o n  t h e  k i n d  and magn i tude  o f  
t h e  i n n o v a t i o n .  I n  v e r y  s i m p l i f i e d  form,  t h e  s e q u e n c e  o f  e v e n t s ,  
o r  t h e  s t a g e s  o f  t h c  i n n o v a t i o n ,  may bc .I:.; f o l l o w s :  
The i n v e n t o r  must  b u i l d  o r  have  b u i l t  a  p r o t o t y p e  model .  
U s u a l l y ,  u n l e s s  t h e  i n v e n t i o n  i s  a  v e r y  s i m p l e  o n e ,  t h i s  s t e p _  
c a n n o t  b e  c o m p l e t e d  w i t h o u t  many m o d i f i c a t i o n s  a n d ,  more often t h a n  
n o t ,  w i l l  r e q u i r e  f u r t h e r  r e s e a r c h  work. To a c c o m p l i s h  a l l  
t h i s  t h e  i n v e n t o r  w i l l  r e q u i r e  a l o t  o f  money and  a l o t  o f  
p e r s u a s i v e  power .  The l a t t e r  he  n e e d s  n o t  o n l y  t o  o b t a i n  t h e  
f o r m e r ,  b u t  a l s o  t o  p e r s u a d e  t h e  a p p r o p r i a t e  d e c i s i o n  makers  
t h a t  h i s  I n v e n t i o n  c a n  Se r s a l i s e d  a n d ,  i f  r e a l i s e d ,  c a n  be 
p r o f i t a b l y  marks  t c d .  
The s t a g e  from i d e a  t o  p r o t o t y p e  can be l o n g ,  c o n v o l u t e d  
and e x p e n s i v e .  I t  nay r e q u i r e  a  g r e a t  d e a l  o f  r e s e a r c h ,  a  g r e a t  
d e a l  o f  p e r s o n a l  commitment b y  a ' p r o d u c t  c h a m p i o n ' ,  complex 
f a c i l i t i e s ,  and  a c c e s s  t o  t e c h n i c a l  and cornrncrcial i n f o r m a t i o n  
R ~ S C J ~ C I I ;  T r i a l  and E r r o r  
R & D f a c i l i t i e s  
I n f o r m a t i o n  
'n. i1g. 1 
e
Even o u r  s i m p l i f i e d  scheme shows scme o f  t h e  many d i f f i c u l -  
i n v e n t i o n  
( i d e a )  
t i es  a n d  c o m p l e x i t i e s  t h a t  may b e  e n c o u n t e r e d  o n  t h e  way b e t w e e n  
i d e a  a n d  w o r k i n g  p r o t o t y p e .  I n d e e d  o f t e n  t h e  o b s t a c l e s  p r o v e  
i n s u r m o u n t a b l e  a n d  t h e  i d e a  may b e  a b a n d o n e d  a t  a n y  s t a g e  b e f o r e  
I- . 
o r  d u r i n g  a e v e l o p m e n t .  T h e r e  i s  o f t e n  c o n s i d e r a b l e  f e e d b a c k  
b e t w e e n  r e s e a r c h  a n d  d e v e l o p m e n t  a n d  t h e  d i s t i n c t i o n  b e t w e e n  
p r o  t o t y p e  
+ 
t h e  two a c t i v i t i e s - - t h o u g h  i n  p r i n c i p l e  q u i t e  d i f f e r e n t - - b e c o m e s  
b l u r r e d .  
d e v e l o p m e n t  
I f  a n d  when a  ' f i n a l  p r o t o t y p e '  e m e r g e s ,  t h a t  i s  a p r o t o t y p e  
w h i c h  t h e  d e v e l o p e r  c o n s i d e r s  s a t i s f a c t o r y ,  t h e  p e n u l t i m a t e  s t a g e  
o f  t h e  i n n o v a t i o n  p r o c e s s  may s t a r t .  A d e c i s i o n  o n  w h e t h e r  o r  
n o t  t h e  i n v e n t i o n - - n o w  i n  p r o t o t y 2 e  f o r m - - s h o u l d  b e  p u t  i n t o  
production is made a n d ,  i f  t h e  d e c i s i o n  i s  p o s i t i v e ,  p r o d u c t i o n  
f a c i l i t i e s  m u s t  b e  d e s i g n e d  a n d  b u i l t  o r  o t h e r w i s e  o b t a i n e d .  The 
c r u c i a l  c o n s i d e r a t i o n  i n  t h e  d e c i s i o n  i s  s i m p l e :  c a n  t h e  p r o d u c t  
b e  m a r k e t e d  a t  a r e a s o n a b l e  p r o f i t .  
No matter w h e t h e r  t h e  i n n o v a t i o n  i s  a new ? r o d u c t ,  a new 
p r o c e s s ,  o r  a new p r o d u c t i o n  t e c h n i q u e .  i n  a l l  c a s e s  somebody 
h a s  t o  buy  a n d  u s e  i t  f o r  t h e  i n n o v a t i o n  t o  become a r e a l i t y .  
T h u s  f r o m  p r o t o t y p e  t o  i n n o v a t i o n  t h e r e  i s  a l s o  a  d i f f i c u l t - -  
p e r h a p s  t h e  m o s t  d i f f i c u l t - - t r a n s i t i o n .  The i n n o v a t o r  m u s t  5e 
s a t i s f i e d  t h a t  t h e  i n n o v a t i o n  c a n  n o t  o n l y  be m a n u f a c t u r e d  b u t  
a l s o  b e  m a r k e t e d  s u c c e s s f u l l y .  
Fig. 2 
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PUBLIC POLICY OPTIONS 
As indicated above, most governments now feel that it is 
their duty to support the innovative process by suitable policies 
and indeed most governments have instigated a number of measures 
designed to stimulate innovation. Before reviewing some of the 
measures that have been or are being used, we shall attempt to 
describe what one might call the operational freedom of govern- 
ments--i.e. define what measures are, in principle, available 
to government. There are, of course, many possible classifica- 
tions and we shall not explore all of these. It may be useful 
to distinguish between measures which 
Production ,-B Innovation Proto type 
a) influence the general environment in which innovators 
operate , 
design of product design of produc- 
for manufacture tion faciiities 
- 
b) influence industrial performance (either specific 
sectors or industry in general), 
C) stimulate innovation in general, 
d) stimulate specific innovations. 
Bearing these distinctions in mind, we can list classes of pos- 
sible measures--though some overlap is difficult to avoid--and 
give some examples of each class. This is done in Table 1 .  
Some of the examples listed can fall into all or several 
of the categories (a) to (d), others fit only into one of these. 
A more elaborate matrix of possible measures could be devised 
and undoubtedly the level of generality and of abstraction could 
be increased, though it is doubtful whether the utility of the 
scheme would increase in sroportion. 
T a b l e  1 .  
Type o f  m e a s u r e  
F i n a n c i a l  
T a x a t i o n  
L e g a l  & r e g u l a t o r y  
E d u c a t i o n a l  
P r o c u r e m e n t  
I n f o r m a t i o n  
P u b l i c  e n t e r p r i s e  
P u b l i c  s e r v i c e s  
P o l i t i c a l  
S c i e n t i f i c  & 
T e c h n i c a l  
Commercial  
- - - 
Examples 
G r a , n t s ,  l o a n s ,  c o n d i t i o n a l  g r a n t s ,  s u b s i -  
d i e s ,  f i n a n c i a l  s h a r i n g  a r r a n g e m e n t s ,  l o a n s  
a n d  g i f t s  o f  e q u i p m e n t ,  p r o v i s i o n  o f  f r e e  
s e r v i c e s ,  p r o v i s i o n  o f  b u i l d i n g s .  
Company-, p e r s o n a l - ,  i n d i r e c t - ,  p a y r o l l -  
t a x a t i o n ,  t a x  a l l o w a n c e s .  
P a t e n t s ,  e n v i r o n m e n t a l  r e g u l a t i o n s ,  h e a l t h  
r e g u l a t i o n s ,  i n s p e c t o r a t e s ,  p r o t e c t i o n  
o f  d e s i g n s ,  a r b i t r a t i o n  
s e r v i c e s ,  monopoly r e g u l a t i o n s .  
G e n e r a l  e d u c a t i o n ,  u n i v e r s i t i e s ,  t e c h n i -  
c a l  e d u c a t i o n ,  a p p r e n t i c e s h i p  s chemes ,  
c o n t i n u i n g  and  f u r t h e r  e d u c a t i o n .  
D e f e n c e  p u r c h a s e s ,  c e n t r a l  gove rnmen t  
~ u r c h a s e s  and  c o n t r a c t s ,  l o c a l  g o v e r n m e n t ,  
p u b l i c  c o r p o r a t i o n s ,  R & D c o n t r a c t s ,  p r o -  
t o t y p e  p u r c h a s e s .  
I n f o r m a t i o n  n e t w o r k s  a n d  c e n t r e s ,  l i b r a r i e s ,  
r a d i o  a n d  t e l e v i s i o n ,  f r eedom o f  i n f o r m a -  
t i o n ,  a d v i s o r y  s e r v i c e s ,  s t a t i s t i c a l  ser- 
v i c e s ,  government  p u b l i c a t i o n s ,  d a t a  b a s e s ,  
museums, e x h i b i t i o n s ,  l i a i s o n  s e r v i c e s .  
I n n o v a t i o n  by p u b l i c l y  owned i n d u s t r i e s ,  
s e t t i n g  up o f  new i n d u s t r i e s ,  p i o n e e r i n g  
u s e  o f  new t e c h n i q u e s  by p u b l i c  c o r p o r a -  
t i o n s ,  c o r r e c t i o n  o f  i m b a l a n c e s  by p u b l i c  
e n t e r p r i s e ,  p a r t i c i p a t i o n  i n  p r i v a t e  
e n t e r p r i s e .  
P u r c h a s e s ,  m a i n t e n a n c e ,  s u p e r v i s i o n  a n d  
i n n o v a t i o n  i n  h e a l t h  s e r v i c e ,  p u b l i c  
b u i l d i n g ,  c o n s t r u c t i o n ,  t r a n s p o r t ,  
consumer  p r o t e c t i o n ,  t e l e c o m m u n i c a t i o n s .  
" Atmsophere" , h o n o u r s  s y s t e m ,  p l a n n i n g ,  
r e g i o n a l  p o l i c i e s ,  i n n o v a t i o n  by d e c r e e .  
T e c h n i c a l  s t a n d a r d s ,  r e s e a r c h  l a b o r a t o r i e s ,  
t e s t i n g  s t a t i o n s ,  s u p p o r t  f o r  r e s e a r c h  
a s s o c i a t i o n s ,  l e a r n e d  socie t ies ,  p r o f e s -  
s i o n a l  a s s o c i a t i o n s ,  r e s e a r c h  g r a n t s .  
T r a d e  a g r e e m e n t s ,  t a r i f f s ,  c u r r e n c y  
r e g u l a t i o n s .  
P e r h a p s  i t  o u g h t  t o  be  emphas i zed  t h a t  p o l i c y  m e a s u r e s  c a n  
a c t  a t  any  p o i n t  o f  t h e  i n n o v a t i o n  p r o c e s s .  I n v e n t i o n  i t s s l f  
c a n  b e  e n c o u r a g e d  by e d u c a t i o n a l  and  i n f o r i n a t i o n  m e a s u r e s ,  by 
f i n a n c i a l  r e w a r d s  and  by esteem g i v e n  t o  i n v e n t o r s .  T 3 e  r e s e a r c h  
a n d  deve lopmen t  p h a s e  c a n  b e  e a s e d  by a  w i d e l y  a v a i l a b l e  r e s s a r c h  
and  t e c h n i c a l  i n f o r m a t i o n  sys- tem,  by f i n a n c i a l  g r a n t s ,  c o n t r a c t s  
o r  l o a n s ,  by l i a i s o n  s e r v i c e s ,  e t c .  D e c i s i o n s  a b o u t  i n n o v a t i o n  
c a n  be e a s e d  by  government  r i s k  s h a r i n g ,  by p r o c u r e m e n t  p r o m i s e s ,  
by m a r k e t  i n f o r m a t i o n  s e r v i c e s .  The s t a g e  be tween  p r o t o t y p e  and  
p r o d u c t i o n  c a n  b e  a i d e d  by  l o a n s ,  g r a n t s ,  p u r c h a s e s ,  p r o v i s i o n  
o f  m a n u f a c t u r i n g  f a c i l i t i e s ,  t a x  i n c e n t i v e s ,  a d v i s o r y  s e r v i c e s ,  
e tc .  
Thus p o l i c y  m e a s u r e s  c a n  n o t  o n l y  b e  s p e c i f i c a l l y  d e s i g n e d  
t o  s t i m u l a t e  i n n o v a t i o n ,  t h e y  c a n  a l s o  a im a t  removing d i f f i c u l -  
t i e s  a t  s p e c i f i c  p o i n t s  o f  t h e  i n n o v a t i o n  p r o c e s s .  Hence an  
u n d e r s t a n d i n g  o f  t h e  p r o c e s s - - o r  t h e o r y  o f  i n n o v a t i o n - - i s  a n  
i n t e g r a l  p a r t  o f  i n n o v a t i o n  p o l i c y .  
I n  a  r e c e n t  OECD r e p o r t  ( 1 9 7 8 )  a  d i f f e r e n t  c l a s s i f i c a t i o n  
o f  p o l i c i e s  f o r  t h e  s t i m u l a t i o n  o f  i n n o v a t i o n  ( P S I )  was p r o p o s e d .  
The r e p o r t  d i s t i n g u i s h e s  t h r e e  t y p e s  o f  PSI :  
a .  S p e c i f i c  measu res  
(1) I n s t r u m e n t s  a imed a t  e s t a b l i s h i n g  a n d / o r  m a i n t a i n i n g  
a n  i n t e r f a c e .  Examples a r e  ( p . 3 4 ) :  
" -  i n s t r u m e n t s  f o r  promot.inq r e s e a r c h  a s s o c i a t i o n s  
- b r o k e r a g e  i n s t r u m e n t s  e i t h e r  combined w i t h  o r  
I ,  
w i t h o u t  t e c h n i c a l  or  f i n a n c i a l  a i d ,  e t c .  
( i i)  I n s t r u m e n t s  b a s e d  o n  l o a n  o r  s u b s i d y  p r o c e d u r e s ,  
p r o v i d i n g  d i r e c t  f i n a n c i a l  a i d  t o  i n n o v a t i o n .  
b .  Yon-speci  f  i c  m e a s u r e s  
(i) Measures  c o n n e c t e d  w i t h  s c i e n c e  p o l i c y ,  e s p e c i a l l y  
i n v o l v e m e n t  o f  government  l a b o r a t o r i e s  b o t h  i n  
s e t t i n g  s t a n d a r d s  a n d  d i r e c t l y  a i d i n g  innova" Lion. 
( i i)  "Measures  combined w i t h  i n s t r u m e n t s  o f  i n d u s t r i a l  
p o l i c y "  
( i i i )  "Measures  g r a f t e d  o n t o  r e g u l a t i o n s  f o r  c o n t r o l l i n g  
r e l a t i o n s h i p s  be tween  v a r i o u s  economic  t r a n s a c t o r s "  
t h e s e  measures i c c l u d e  p a t e n t s ,  l i c e n s i n g ,  consumer 
p r o t e c t i o n ,  procurement,  t a x a t i o n ,  e t .c .  
c .  The f i n a l  c l a s s  of  measures is (pp,35-36) c a l l e d  
l complex measures ' o r  lmajor programmes1 and t h e s e  
a r e  o f t e n  " l e a d i n g  in s t rumen t s  of  s e c t o r a l  p o l i c y t t .  
The German Fede ra l  M i n i s t e r  of Technology and Research,  
V. Hauff (1977) s imply c l a s s i f i e s  i n s t rumen t s  acco rd ing  t o  t h e  
market a t  which t h e  i nnova t ion  is aimed. I n  t h i s  view, t h e  s e t  
of s t i m u l a t i o n  p o l i c i e s  can aim a t  i n n o v a t i o n s  f o r  t h e  p r i v a t e  
pu rchase r ,  t h e  i n d u s t r i a l  pu rchase r ,  and t h e  p u b l i c  pu rchase r ,  
The f i r s t  s e t  of measures w i l l  e s s e n t i a l l y  a i m  a t  new o r  improved 
consumer goods, t h e  second a t  c a p i t a l  o r  investment  goods and 
t h e  t h i r d  w i l l  aim t o  a r r ange  procurement i n  such a way a s  t o  
s t i m u l a t e  i nnova t ive  a c t i v i t y .  
An a l t e r n a t i v e  c l a s s i f i c a t i o n  of mechanisms by which governments 
can s t i m u l a t e  innova t ion  is given by Allen e t  a l .  (1978) .  These 
a u t h o r s  list 12 mechanisms by which government can i n f l u e n c e  
t e c h n o l o g i c a l  i nnova t ion  and t h e s e  f a l l  i n t o  t h r e e  c a t e g o r i e s : -  
i n i t i a t i n g  mechanisms, s u s t a i n i n g  mechanisms, and r e s t r u c t u r i n g  
mechanisms. I n t o  t h e  f i r s t  c a t ego ry  f a l l  a c t i v i t i e s  such a s  
"reducing t h e  p r o b a b i l i t y  of  t e c h n i c a l  o r  commercial f a i l u r e " .  
I n  t h e  second ca t ego ry  we f i n d  measures such a s  " i n c r e a s i n g  
t r a n s f e r  of t e c h n i c a l  knowledge between i n s t i t u t i o n s "  and i n  t h e  
t h i r d  ca t ego ry  we f i n d  measures " i n f l u e n c i n g  l a b o u r ' s  r e c e p t i v i t y  
t o  t e c h n o l o g i c a l  change and i n t e r n a l i s i n g  t h e  human c o s t s  a s s o c i a t e d  
w i t h  innova t ion  a c t i v i t y " .  
In summary, government has  s e v e r a l  t o o l s  f o r  t h e  s t i m u l a t i o n  
of  t e c h n o l o g i c a l  i nnova t ion  a t  i ts d i s p o s a l ,  rang ing  from f i s c a l  
and l e g a l  measures,  t o  d i r e c t  i n d u s t r i a l  p a r t i c i p a t i o n .  These 
t o o l s  can aim p r i n c i p a l l y  a t  f o u r  d i f f e r e n t  t a r g e t  a r e a s :  t h e  
g e n e r a l  ' env i ronment ' ;  i n d u s t r y ;  gene ra l  t e c h n o l o g i c a l  i nnova t ion ;  
. .. - - - - 
s p e c i f i c  i nnova t ions .  A l l  t o o l s  a r e ,  o r  may be,  i n t e r r e l a t e d  and 
s o  may be t h e  t a r g e t  a r e a s .  . .. 
Although many more c l a s s i f i c a t i o n s  a t  v a r i o u s  l e v e l s  of  
a b s t r a c t i o n  a r e  p o s s i b l e ,  i t  might be more u s e f u l  t o  t u r n  o u r  
a t t e n t i o n  t o  a b r i e f  r ev iew o f  a  sample o f  p o l i c y  measures  under-  
t a k e n  by v a r i o u s  governments  i n  r e c e n t  y e a r s .  
SAhPLE OF RECENT POLICY NEASURES 
To g i v e  a comple te  list o f  measures u n d e r t a k e n  by t h e  
governments  o f  t h e  deve loped  c o u n t r i e s  would be  d i f f i c u l t  and 
u n h e l p f u l .  I n s t e a d ,  a s h o r t  s e l e c t i o n  o f  some c h a r a c t e r i s t i c  
measures  w i l l  b e  g i v e n ,  t o g e t h e r  w i t h  l i t e r a t u r e  r e f e r e n c e s ,  
a l t h o u g h  t h e s e  are n o t  e x h a u s t i v e .  
The list d o e s  n o t  i n c l u d e  g e n e r a l  climate measures  - i t  is 
t a k e n  f o r  g r a n t e d .  t h a t  a l l  deve loped  c o u n t r i e s  have a complex 
s t r u c t u r e  o f  e l e m e n t a r y ,  i n t e r m e d i a t e  and h i g h e r  e d u c a t i o n ;  a 
network o f  government l a b o r a t o r i e s ;  p a t e n t  and o t h e r  l e g i s l a t i o n ;  
a web o f  s t a n d a r d s ;  r e g u l a t i o n s  and i n s p e c t o r a t e s ;  and t h a t  a l l  
t h e s e  governments  make s u b s t a n t i a l  p u r c h a s e s  r a n g i n g  from p a p e r  
c l i p s  t o  computers  and from p o l i c e m e n ' s  h e l m e t s  t o  f i g h t e r  a i r -  
c r a f t .  I t  is f u r t h e r  assumed t h a t  a l l  t h e s e  c o u n t r i e s  have 
developed t r a n s p o r t a t i o n  and communication s y s t e m s ,  i n c l u d i n g  
r o a d ,  r a i l ,  a i r ,  t e l e p h o n e ,  t e l e x ,  r a d i o ,  t e l e v i s i o n ,  e t c .  
Among-st t h e  more s p e c i f i c  measures  f o r  t h e  s t i m u l a t i o n  o f  
i n n o v a t i o n  w e  s h a l l  l o o k  a t  o n l y  a few c o u n t r i e s  and u s e  t h e  
p r e v i o u s  c l a s s i f i c a t i o n s  ( T a b l e s  1 and 2 ) .  
F i n a n c i a l  
An example o f  a f i n a n c i a l  s u p p o r t  programme aimed a t  g e n e r a l  
i n n o v a t i v e  a c t i v i t y ,  p e r h a p s  w i t h  s p e c i a l  emphasis  on small and 
medium s i z e d  e n t e r p r i s e s  (SME) is t h e  Ers t innova t ionsprogramm o f  
t h e  F e d e r a l  M i n i s t r y  f o r  Economic A f f a i r s  (Bagedoorn and Prakke  
1979, p . 5 4 ) .  I n  t h i s  programme t h e  N i n i s t r y  pays  5G% o f  R B D 
and p re -p roduc t ion  c o s t s  f o r  " i m p o r t a n t  programmes o f  h i g h  r i s k ,  
which would n o t  be l aunched  w i t h o u t  a i d  o r  would p r o g r e s s  much 
more s lowly" .  I f  t h e  p r o j e c t  i s  commercia l ly  s u c c e s s f u l ,  t h e  
g r a n t  h a s  t o  b e  r e p a i d  w i t h i n  10 y e a r s .  
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I n  a  somewhat s i m i l a r  scheme by t h e  F e d e r a l  M i n i s t r y  f o r  
Research  and Technology,  and aimed p u r e l y  a t  r e s e a r c h  and deveiop- 
ment c o n t r a c t s  p l a c e d  by s m a l l  f i r m s  w i t h  e x t e r n a l  o r g a n i s a t i o n s ,  
t h e  M i n i s t r y  w i l l  pay 30% o f  t h e  c o s t  up t o  DM120000 p e r  e n t e r -  
p r i s e ,  p e r  y e a r  ( d r d e r f i b e l  1979). The measure i s  t o  promote 
' I . .  R & D c o n t r a c t s  which aim a t  o b t a i n i n g  t e c h n i c a l l y  new o r  
improved p r o d u c t s  o r  p r o c e s s e s  and which c o n t r i b u t e  t o  an  improve- 
ment i n  t h e  economic performance  of  t h e  e n t e r p r i s e " .  The scheme 
is  an i n s t r u m e n t  o f  p u b l i c  p o l i c y  i n  t h a t  it  s u p p o r t s  i n n o v a t i o n ,  
b u t  e x c l u d e s  R & D c o n t r a c t s  ".. .  which r u n  c o u n t e r  t o  t h e  p u b l i c  
i n t e r e s t .  . . "*. 
I n  t h e  UK t e c h n o l o g y  p o l i c y  armoury t h e r e  i s  a  whole r a n g e  
of  f i n a n c i a l  measures  b u t  o n l y  a  few w i l l  be ment ioned  h e r e  
( s e e  e . g .  Hagedoorn and P r a k k e  1979). The f i r s t  i n s t r u m e n t  of  
p o l i c y  is a p p a r e n t l y  a  r e s u l t  o f  t h e  R o t h s c h i l d  r e p o r t  o f  some 
8 y e a r s  a g o .  Many Depar tments  o f  Government now have  t h e i r  own 
c h i e f  s c i e n t i s t  who s u p e r v i s e s  t h e  work o f  Resea rch  Requirement  
Boards .  These  b o a r d s  have a  number o f  i n d u s t r i a l  and  o t h e r  
independen t  members. I n  t h e  Department  o f  I n d u s t r y  t h e r e  a r e  
n i n e  s u c h  Boards  f o r  d i f f e r e n t  i n d u s t r i a l  s e c t o r s .  " T h e i r  
o b j e c t i v e  is t o  improve t h e  t e c h n o l o g i c a l  b a s e  o f  t h e  i n d u s t r y  
by h e l p i n g  t o  fund  R & D p r o j e c t s  c a r r i e d  o u t  by companies and 
r e s e a r c h  o r g a n i s a t i o n s ,  i n c l u d i n g  r e s e a r c h  a s s o c i a t i o n s " .  
The Boards  g e n e r a l l y  p r e f e r  t o  fund p r o j e c t s  i n  d i r e c t  sup- 
p o r t  o f  t h e  government ' s  i n d u s t r i a l  s t r a t e g y ,  i . e .  t h e y  g i v e  
p r e f e r e n t i a l  t r e a t m e n t  t o  p r o j e c t s  i n  s u p p o r t  o f  t e c h n o l o g i e s  
s i n g l e d  o u t  by t h e  Department  of  I n d u s t r y  a s  o f  h i g h  p r i o r i t y .  
G e n e r a l l y ,  p r o j e c t s  s h o u l d  " y i e l d  f i n a n c i a l  r e t u r n s  and improve 
t h e  m a n u f a c t u r i n g  performance  i n  terms o f  i n t e r n a t i o n a l  competi-  
t i v e n e s s ,  added v a l u e  p e r  employee and energy  c o n s e r v a t i o n " .  Vhat 
more c o u l d  one ask?  
* The p h r a s e  ' c o u n t e r  T O  t h e  p u b l i c  i n t e r e s t '  d o e s ,  o f  c o u r s e ,  beg 
t h e  q u e s t i o n  of d e t e r m i n i n g  what t h e  p u b l i c  i n t e r e s t  is. V i t h o u t  
t h e  h idden assumpt ion  t h a t  government is t h e  g u a r d i a n  o f  p u b l i c  
i n t e r e s t  and t h e r e f o r e  c a n  f i n d  ways and means o f  d e t e r m i n i n g  t h i s  
i n t e r e s t  i n  each  c a s e ,  a l l  p u b l i c  ' po l i cy -making '  would c o l l a p s e .  
Although these problems a r e  c r u c i a l  t o  any d e b a t e  abou t  p u b l i c  
p o l i c y ,  t h e y  a r e  w e l l  beyond t h e  s c o p e  o f  t h i s  p a p e r .  
Q u i t e  l a r g e  sums a r e  d i s p e n s e d  i n  t h i s  way. For  example 
t h e  Mechanical  E n g i n e e r i n g  and Machine T o o l s  Requirement Board 
h a s  an annua l  budge t  o f  El0 m i l l i o n .  
The f i n a n c i a l  schemes ment ioned s o  f a r  a r e  aimed a t  a i d i n g  
t h e  p r o c e s s  o f  i n n o v a t i o n  a t  t h e  R & D s t a g e .  S e v e r a l  schemes go 
f u r t h e r  t h a n  t h a t .  For  example t h e  UK P r o d u c t  and P r o c e s s  
Development Scheme o f  J u l y  1977 p r o v i d e s  50% government f u n d i n g  
from t h e  d e s i g n  s t a g e  up t o  t h e  p o i n t  o f  commercial  p r o d u c t i o n  
(Dep t .  o f  I n d u s t r y ,  1 9 7 8 ) .  The scheme a l l o w s  e i t h e r  f o r  g r a n t s  
o f  up t o  25% o f  q u a l i f y i n g  c o s t s  of  f o r  a  50% c o n t r i b u t i o n  c o u p l e d  
w i t h  a  l e v y  on s a l e s .  F u r t h e r m o r e ,  t h e  Department  o f  I n d u s t r y  
can  buy p r o t o t y p e  equipment  and l e n d  it t o  an  i n d u s t r i a l  u s e r .  
The u s e r  h a s  t h e  o p t i o n  o f  buy ing  on f a v o u r a b l e  terms o r  r e t u r n i n g  
t h e  equipment a f t e r  a  c e r t a i n  p e r i o d .  
Many o f  t h e  schemes d e s c r i b e d  s o  f a r  a t t e m p t  t o  p r o v i d e  
f i n a n c e  main ly  f o r  r e s e a r c h  and development*,  w i t h  l i m i t e d  f u r t h e r  
h e l p .  They f a l l  i n t o  t h e  c a t e g o r y  o f  g e n e r a l  f i n a n c i a l  h e l p  f o r  
i n n o v a t i o n ,  a l t h o u g h  t h e r e  is some l i m i t e d  v e t t i n g  and p r i o r i t y  
a l l o c a t i o n  and,  i n  t h a t  s e n s e ,  t h e  schemes a i d  s p e c i f i c  i n n o v a t i o n s .  
T h e r e  a r e ,  however,  much more s p e c i f i c  schemes.  One o n l y  n e e d s  
t o  t h i n k  of  a l l  t h e  n u c l e a r  ene rgy  schemes,  f i n a n c e d  a l m o s t  
e n t i r e l y  f r o m . p u b l i c  f u n d s ,  o r  of  i n n o v a t i o n s  l i k e  s u p e r s o n i c  
t r a n s p o r t  a i r c r a f t .  Under t h e  same c a t e g o r y  f a l l  schemes l i k e  
t h e  r e c e n t  B r i t i s h  programme f o r  t h e  promot ion  o f  m i c r o e l e c t r o n i c s .  
Most o t h e r  governments  have  s i m i l a r  programmes. 
The m i c r o e l e c t r o n i c s  programme is a  d e l i b e r a t e  and many-pronged 
i n s t r u m e n t  of  p o l i c y .  I t  a i m s  t o  promote t h e  s t r e n g t h e n i n g  
of  p r o d u c t i o n  and a p p l i c a t i o n s  ( w i t h  some s t r e s s  on t h e  l a t t e r )  
o f  a  p a r t i c u l a r  new t e c h n o l o g y  - i n  t h i s  c a s e  m i c r o e l e c t r o n i c s .  
The i n s t r u m e n t s  used  f a l l  i n t o  many c a t e g o r i e s  : an i n f o r m a t i o n  
campaign; g r a n t s  and l o a n s  f o r  r e s e a r c h  p r o j e c t s ;  f i n a n c i a l  
h e l p  w i t h  t h e  l a u n c h i n g  o f  new p r o d u c t s ;  found ing  o f  a  p u b l i c  
c o r p o r a t i o n  f o r  t h e  manufac tu re  o f  m i c r o e l e c t r o n i c  components .  
The o v e r a l l  hope is t o  i n c r e a s e  i n n o v a t i v e  a c t i v i t y  i n  p r o d u c t s  
u s i n g  m i c r o e l e c t r o n i c s  a s  c o n t r o l  e l e r n e n ~ s . T h e  p u b l i c  involvement  
i n  t h e  manufac tu re  of  components is l e s s  an i n s t r u m e n t  of  
4 Indeed G e r s t e n f e l d  (1977)  e s t i m a t e s  t h a t  t h e  F e d e r a l  Government 
p a y s  f o r  about  50% of a l l  i n d u s t r i a l  R & D i n  t h e  BRD. 
innova t ion  p o l i c y  and more one of i n d u s t r i a l  s t r a t e g y ,  a l though  
mot iva t ions  i n  t h i s  a r e a ,  a s  i n  most o t h e r s ,  t e n d  t o  be mixed 
(Dept. of I n d u s t r y  1979) .  
An impor tan t  a s p e c t  of  f i n a n c i a l  h e l p  f o r  i nnova t ion  is  
p u b l i c  p r o v i s i o n  - o r  p u b l i c  suppor t  f o r  p r i v a t e  p r o v i s i o n  - 
of ven ture  c a p i t a l .  In  t h e  Fede ra l  Republ ic  of Germany t h e  
Government h a s  p rov ided  a v e n t u r e  c a p i t a l  c o r p o r a t i o n ,  t h e  
Deutsche Wagnisfinanzierungsgesellschaft, f i n a n c e d  by a consor t ium 
of banks,  w i t h  a 75% gua ran tee  a g a i n s t  l o s s e s  f o r  t h e  f i r s t  
f i f t e e n  y e a r s  o f  i ts  o p e r a t i o n s .  
In  t h e  U . K . ,  t h e  Na t iona l  Research and development Corpora t ion  
has  t h e  p r o v i s i o n  of  ven tu re  c a p i t a l  as one of  i t s  aims and 
is allowed t o  borrow d i r e c t l y  from t h e  Department of Indus t ry  
f o r  t h i s  purpose (NRDC, unda ted ) .  
Tax I n c e n t i v e s  
Again, j u s t  a few examples of  t h e  k ind  of p o l i c i e s  t h a t  have 
been used w i l l  be mentioned. I n  t h e  U . K .  f o r  example, c a p i t a l  
expend i tu re  on p l a n t  and machinery used f o r  R & D purposes  is 
completely tax-deduc tab le  i n  one y e a r .  S i m i l a r l y ,  revenue expen- 
d i t u r e  on R & D wages e t c .  is d e d u c t i b l e  and c o s t s  of l i c e n c e  
f e e s  and p a t e n t s  may be w r i t t e n  o f f  over  a number of y e a r s  
(Hagedoorn and Prakke 1978) .  
I n  t h e  BRD r e s e a r c h  and development f a c i l i t i e s  r e c e i v e  a 
t a x - f r e e  subs idy  o f  20% of a l l owab le  c o s t s  up t o  DM500000 and 
7.5% f o r  f u r t h e r  c o s t s .  For inves tments  which a r e  aimed p a r t i -  
c u l a r l y  a t  energy  s a v i n g s  t h e r e  is an a d d i t i o n a l  subs idy  of  
7.5% ( F g r d e r f i b e l ,  1979) .  
P a t e n t s ,  L i a i son  and Informat ion S e ~ v i c e s  
I n  t h e  Fede ra l  Republ ic  of Germany t h e r e  a r e  f o u r  sets of 
measures s p e c i f i c a l l y  designed t o  i n c r e a s e  t h e  u t i l i z a t f o n  of  p a t e n t s  
(Hagedoorn and Prakke,  1979,  pp 30-31). The P a t e n t s t e l l e  fGr d i e  
Deutsche Forschung p rov ides  a c o n s u l t i n g  s e r v i c e  and c r e d i t s  
f o r  i n v e n t o r s  t o  p a t e n t  t h e i r  work and t o  f i n d  i n d u s t r i a l  sponsors .  
The Max P l a n c k  G e s e l l s c h a f t  owns G a r c h i n g  I n s t r u m e n t e  GmbH, which 
m e d i a t e s  t h e  l i c e n s i n g  o f  p a t e n t s  and  d e v e l o p s  and s e l l s  p r o t o -  
t y p e s  o f  e q u i p m e n t  i n v e n t e d  i n  MPG l a b o r a t o r i e s .  T h e r e  a r e  two 
f u r t h e r  p a t e n t  i n f o r m a t i o n  c e n t r e s  : t h e  A r b e i t s g r u p p e  P a t e n t -  
v e r w e r t u n g  i s  e s t a b l i s h i n g  a  s y s t e m  t o  i n f o r m  i n d u s t r y  a b o u t  
p a t e n t s  r e s u l t i n g  f rom government  f u n d e d  p r o j e c t s ,  w h i l e  t h e  
Technologieverwertungsstel~e d e r  G r o s s f o r s c h u n g s z e n t r e n  a i m s  a t  
s e l l i n g  p a t e n t s  r e s u l t i n g  from r e s e a r c h  a t  m a j o r  l a b o r a t o r i e s .  
The P a t e n t  O f f i c e  i t s e l f  o f f e r s  t o  p roduce ,  a t  a  c o s t ,  s u r v e y s  
o f  p a t e n t s  e x i s t i n g  i n  any  s p e c i f i e d  a r e a  o f  t e c h n o l o g y  even  f o r  
companies  n o t  s e e k i n g  t o  p a t e n t  a n  i n v e n t i o n .  
I n  t h e  U . K . ,  o n e  o f  t h e  t a s k s  o f  t h e  NRDC ( i J a t i o n a l  R e s e a r c h  
a n d  Development  C o r p o r a t i o n )  i s  t h e  p a t e n t i n g  and  p a t e n t  manage- 
ment o f  i n v e n t i o n s  o r i g i n a t i n g  i n  t h e  p u b l i c  s e c t o r ,  p a r t i c u l a r l y  
i n  gove rnmen t  r e s e a r c h  l a b o r a t o r i e s  and  i n  u n i v e r s i t i e s .  
A v e r y  l a r g e  v a r i e t y  o f  o t h e r  s o u r c e s  o f  t e c h n i c a l  i n f o r m a -  
t i o n  a r e  g e n e r a l l y  s u p p o r t e d  from p u b l i c  f u n d s .  X C e n t r a l  O f f i c e  
o f  I n f o r m a t i o n  p a m p h l e t  ( 1 9 7 8 )  l is ts:  G e n e r a l  l i b r a r y  s e r v i c e s ,  
B r i t i s h  L i b r a r y ,  N a t i o n a l  R e f e r e n c e  L i b r a r y  o f  S c i e n c e  a n d  
I n v e n t i o n ,  N a t i o n a l  C e n t r a l  L i b r a r y ,  N a t i o n a l  Lending  L i b r a r y  f o r  
S c i e n c e  and  Techno logy ,  I n f o r m a t i o n  s e r v i c e s  p r o v i d e d  by t h e  
Depa r tmen t  o f  I n d u s t r y ,  t h e  U n i t e d  Kingdom Atomic Energy A u t h o r i t y  
( e . g .  Technology  R e p o r t s  C e n t r e ,  C e r a m i c s  C e n t r e ,  N o n - D e s t r u c t i v e  
T e s t i n g  C e n t r e , )  e t c .  e t c .  The o n l y  i t e m  m i s s i n g  f rom t h e  l i s t  
is a n  i n f o r m a t i o n  cen t re !  o n  i n f o r m a t i o n  c e n t r e s .  
One of t h e  w i d e l y  q u o t e d  s u c c e s s  s t o r i e s  o f  a  i na in ly  a d v i s o r y  
and  i n f o r m a t i o n  s y s t e m  i s  a  s p e c i a l  work ing  p a r t y  se t  up by t h e  
German F e d e r a l  M i n i s t r y  f o r  R e s e a r c h  and  Technology  (BMFT), 
t h e  c e n t r a l  ' a p p l i e d  s c i e n c e '  r e s e a r c h  o r y a n i s a t i o n  ( F r a u n h o f e r  
G e s e l l s c h a f t ) ,  t h z  u s e r  i n d u s t r y ,  t r a d e  u n i o n s ,  and  m a n u f a c t u r e r ' s  
o r g a n i s a t i o n  t o  a d v i s e  t h e  c l o c k  a n d  watch  i n d u s t r y  on  t e c h n o l o -  
g i c a l  c h a n g e .  A s s i s t a n c e  h a s  been  g i v e n  t o  f i r m s  a n  t h e  watchmaking,  
c l o c k m a k i n g , s e n s o r ,  w e i g h i n g  machine  a n d  o f f i c e  and sales  e q u i p -  
ment  a r e a s .  S e r v i c e s  a v a i l a b l e  u n d e r  t h i s  scheme i n c l u d e  a d v i c e  
on  a p p l i c a t i o n s  a n d  d i v e r s i f i c a t i o n )  t e c h n i c a l  a d v i c e  and  pro-  
v i s i o n  o f  know-how, p r e l i m i n a r y  a s s e s s m e n t s  o f  deve lopmen t  p r o j e c t s t a n d  
a d v i c e  on t h e  a v a i l a b i l i t y  o f  p u b l i c  f u n d i n g .  5 0 %  c o s t - s h a r i n g  
Table  3. (from Hagedoorn and Prakke)  Government funds  a v a i l a b l e  f o r  i n n o v a t i o n  i n  c u r r e n t  p r i c e s  
M i l l i o n s  o f  n a t i o n a l  c u r r e n c y  u n i t s  
Germany F.R. 
P a t e n  t s t e l l e  f;r d i e  D e u t s c l ~ e  Forschung 0.5 0.6 0.7 0.9 1.1 
Tecl~nologieverwertungstel len d e r  Gross- 
f  o r s c h u ~ i g s z e n t r e n  
Deutsches Pa ten tamt  95 101 104 117 123 
R.K.W. 30 3 2 34 40 41 
F r a u n l ~ o f e r  G e s e l l s c l ~ a f t  62 6 8 8 2 90 108 
T e c h n o l o g i c a l  Advisory S e r v i c e s  t o  SMEs 
VDI Technologie-Zentruln 
R&D manpower g r a n t  programme 
1269 ' BMFT-Pro j e k t  f$rderung 
V e r t r a g s f o r s c h u n g  
Wagnisfinonzierungsgesellschnft 
Erst innovat ionsprogramm 3.9 7.2 6.0 7.3 9.9 
Uni ted  Kingdom 
N.R.D.C. ( r e v o l v i n g  fund)  
Low Cost  Automation C e n t r e s  
I n d u s t r i a l  L i a i s o n  S e r v i c e s  C e n t r e s  
Smal l  Firm I n f o r m a t i o n  C e n t r e s  
Research A s s o c i a t i o n s  
Smal l  Firm C o u n s e l l i n g  S e r v i c e  
Manufactur ing Advisory S e r v i c e  
Requirement Boards  
C o l l a b o r a t i v e  Development C o n t r a c t 8  
Pre -p roduc t ion  Order  A s s i s t a n c e  
Produc t  and P r o c e s s  Development Scheme 
S o f t w a r e  P r o d u c t s  Scheme 
M i c r o - e l e c t r o n i c s  Suppor t  Scheme 
i n  R & D and innova t ion  p r o j e c t s  is a l s o  a v a i l a b l e  under a  BMFT 
scheme (Hagedoorn and Prakke 1979, p .37)  Tab le  3 ,  reproduced from 
Hagedoorn and Prakke shows t h e  funds  a v a i l a b l e  ove r  t h e , y e a r s i n  t h e  
U . K .  and t h e  BRD f o r  p r o j e c t s  i d e n t i f i e d  by t h e  a u t h o r s  as p o l i c y  
measures i n  suppor t  o f  t e c h n o l o g i c a l  i nnova t ion .  These funds  a r e  
e x c l u s i v e  of t h e  very  l a r g e  sums spent  on g e n e r a l  i n d u s t r i a l  p o l i c y  
schemes and i n  government procurement schemes. 
The t o t a l  s p e n t  by governments i n  suppor t  o f  i nnova t ion  can 
on ly  be guessed a t .  P a v i t t  and Walker (1976) have n e a t l y  summ- 
a r i z e d  e s t i m a t e s  of t h e  r a t i o  between t o t a l  U.K. government expend 
i t u r e  on i n d u s t r i a l  suppor t  and on i n d u s t r i a l  R & D .  The f i g u r e s  
g ive  a c  i n d i c a t i o n  of  t h e  r e l a t i o n s h i p  between g e n e r a l  d i r e c t  
suppor t  and R & D suppor t  f o r  i n d u s t r y .  (See Table  4 ) .  
T a b l e  U . R & D  a n d  T o t a l  Government  F i n a n c i a l  A id  t o  M a n u f a c t u r i n g  
I n d u s t r y  i n  t h e  U . K .  
R & D  O t h e r  T o t a l  
( 1 9 7 0 - 7 1 )  ( 1 9 6 9 - 7 0 )  
C h e m i c a l s  0 . 2  1 4 . 8  1 5 . 0  
M e t a l  m a n u f a c t u r e  0 . 1  8 . 5  8 . 6  
E n g i n e e r i n g  7 . 1  1 0 . 4  1 7 . 5  
V e h i c l e s  ( i n c  . a i r c r a f  t )  1 6 . 3  2 0 . 7  3 7 . 0  
T e x t i l e s  0: 1  4 . 6  4 . 7  
O t h e r  1 . 2  1 6 . 0  1 7 . 2  
T o t a l  2 5 . 0  7 5 . 0  1 0 0 . 0  
S o u r c e :  P a v i t t  a n d  Wa l ke r  1 9 7 6 .  
The P o s i t i o n  i n  t h e  S o c i a l i s t  B l o c  
E v e r y t h i n g  t h a t  h a s  b e e n  s a i d  so f a r  i s  d i r e c t l y  a p p l i c a b l e  
o n l y  t o  b a s i c a l l y  u n p l a n n e d  e c o n o m i e s .  The f u l l  i n n o v a t i o n  
p o l i c i e s  o f  t h e  s o c i a l i s t  c o u n t r i e s  c a n n o t  b e  r e v i e w e d  h e r e  i n  
a n  a d e q u a t e  way.  C s r t a i n l y  t h e  s u p p o r t  a n d  management  o f  t e c h n o -  
l o g i c a l  i n n o v a t i o n  i s  a n  a c know ledged  t a s k  o f  t h e  p l a n n i n g  o r g a n -  
i s a t i o n s  a n d  t h e  v a r i o u s  m i n i s t r i e s  c o n c e r n e d .  A n e t w o r k  o f  
e x c h a n g e  a n d  c o l l a b o r a t i v e  a r r a n g e m e n t s  a l s o  e x i s t .  P e r h a p s  t h e  
p o s i t i o n  c a n  be  summed up i n  t h e  w ords  o f  a n  e c o n o m i s t  f rom t h e  
D D R  
When w e  c o n s i d e r  t h e  deve lopmen t  o f  t e c h n o l o g i c a l  p l a n -  
n i n g  up t o  p r e s e n t  t i m e  w e  may s t a t e  t h a t  t h e  a c t u a l  
e x p e r i e n c e s  have  r e f u t e d  t h e  i n i t i a l l y  w i d e s p r e a d  v iew 
o f  t h e  i m p o s s i b i l i t y  o f  p l a n n i n g  s c i e n t i f i c - t e c h n o l o g i c a l  
p r o g r e s s .  Even i n v e n t i o n s  a r e  b e i n g  p l a n n e d  t o d a y  though 
t h e  a c t u a l  t i m e  a n d  c o n c r e t e  way o f  s o l v i n g  t h e  prob lem 
c a n n o t  b e  f o r e c a s t  e x a c t l y .  The p r a c t i c a b i l i t y  o f  cen-  
t r a l  t e c h n o l o g i c a l  p l a n n i n g  h a s  a l s o  b e e n  s u f f i c i e n t l y  
p r o v e d  t h o u g h  i t s  fo rms  d i d  n o t  meet a l l  t h e  r e q u i r e -  
men t s  a l r e a d y  i n  the  b e g i n n i n g .  A c t u a l l y  w e  s h o u l d  be  
aware  o f  p e r f e c t i o n i s t i c  i d e a s  and  b u r e a u c r a t i c  d i s t o r -  
t i o n s .  T h i s  may a l s o  b e  s a i d  o f  l ong - t e rm p r o g n o s e s  
and  t h e  s t r a t e g y  o f  s c i e n c e  and  t e c h n o l o g y .  I ts  nec-  
e s s i t y  and  i t s  a p p r o p r i a t e n e s s  a r e  u n d i s p u t e d  b u t  it  
d o e s  n o t  i n  e v e r y  c a s e  s a v e  u s  f rom e r r o n e o u s  c a l c u l a -  
t i o n s .  F l e x i b i l i t y  o f  p l a n n i n g  s h o u l d  t h e r e f o r e  b e  
, g i v e n  g r e a t  c o n s i d e r a t i o n .  ( H a u s t e i n )  
F i g u r e  3 ,  summar i se s  , i n  t h e  words  o f  t h e  a u t h o r ,  " t h e  
most i m p o r t a n t  s t e p s  o f  p l a n n i n g  o f  i n n o v a t i o n s  ...." 
arFin;'ng forgers or aims or' pfann~ng 
p fun ri'ndico/ron/p/on c o n f i r m a f ~ o n  / p / m  con fro/  
F i g u r e  3 .  P l a n n i n g  o f  i n n o v a t i o n s .  
Source :  H a u s t e i n .  
The p r e s e n t  r e v i e w  c a n n o t ,  a n d  i s  n o t  i n t e n d e d  t o ,  g i v e  a  
c o m p l e t e  l i s t  o f  i n d i v i d u a l  m e a s u r e s  t a k 2 n  by i n d i v i d u a l  g o v e r n -  
m e n t s  f o r  t h e  p u r p o s e  o f  f o s t e r i n g  t e c h n o l o g i c a l  i n n o v a t i o n .  
A l l  t h a t  c a n  b e  a c h i e v e d  i s  t o  g i v e  a  few c h a r a c t e r i s t i c  e x a m p l e s  
o f  c u r r e n t  m e a s u r e s  i n  two c o u n t r i e s  w h i c h  i l l u s t r a t e  t h e  mosc 
common f e a t u r e s  o f  s u c h  m e a s u r e s .  P e r h a p s  i t  s h o u l d  b e  s a i d ,  
w i t h o u t  a p o l o g y ,  t h a t  most r ea l  m e a s u r e s  c o n t a i n  a mix o f  
t h e o r e t i c a l l y  g o s s i b l e  t o o l s  a n d  d o  n o t  f i t  n e a t l y  i n t o  s i n g l e  
p i g e o n - h o l e s  o f  o u r  c l a s s i f i c a t i o n .  Many g o v e r n m e n t  m e a s u r e s  
c o n s i s t  o f  p a c k a g e s  c o n t a i n i n g  more  t h a n  o n e  t o o l  a n d  many t r y  
t o  f u l f i l  several aims a t  o n c e .  The  c l a s s i f i c a t i o n  may n e v e r -  
t h e l e s s  b e  a u s e f u l  t o o l  f o r  a n a l y s i s  a n d  u n d e r s t a n d i n g .  
SOME CRITICAL EVALUATIONS O F  POLICY MEASURES 
I t  i s  a  t r u i s m  t o  s a y  t h a t  no  p o l i c y  m e a s u r e s  e s c a p e  c r i t i c i sm,  
b u t  i t  may b e  w o r t h  r e m e m b e r i n g  t h a t  t h e  cr i t i c i sms  c a n  b e  a i m e d  
a t  two f u n d a m e n t a l l y  d i f f e r e n t  a s p e c t s .  I t  i s  p o s s i b l e  t o  c r i t i -  
cise a  p o l i c y  b e c a u s e  o f  d i s a g r e e m e n t  w i t h  i t s  aims o r  b e c a u s e  
o f  d o u b t s  a b o u t  i t s  e f f e c t i v e n e s s  i n  a c h i e v i n q  t h e s e  a i m s .  
A d d i t i o n a l l y  p o l i c i e s  ~ t t r s c t  c r i t i c i sm b e c a u s e  o f  u n i n t e n d e d )  
u n w a r r a n t e d  o r  u n f o r e s e e n  e f f e c t s  w h i c h  t h e y  may c a u s e .  
The s i m p l e s t  a n d  m o s t  d e v a s t a t i n g  c r i t i c i s m  o f  i n n o v a t i o n  
p o l i c i e s  h a s  b e e n  made by G a u d i n  ( 1 9 7 7 ) .  "As a  c i v i l  s e r v a n t  
manag ing  r e s e a r c h  c o n t r a c t s ,  I c a a  t e l l  y o u  t h a t  mosc work i n  
e c o n o m i c s  o f  i n n o v a t i o n  i s  c o m p l e t e l y  i r r e l e v a n t  a n d  u s e l e s s " .  
I n f a i r n e s s  , n o t  so much a  c r i t i c i sm o f  i n n o v a t i o n  p o l i c i e s  
a s  o f  t h e  t h e o r i e s  t h e y  m i g h t  b e  b a s e d  o n .  G a u d i n  g o e s  o n  t o  
c r i t i c i s e t h e  a s s u m p t i o n  t h a t  r e s e a r c h  i s  t h e  p r i n e  mover  o f  
i n n o v a t i o n :  " . . . m o s t  i n n o v a t i o n s  a r e  n o t  t h e  r e s u l t  o f  research 
. . . " .  Here, a g a i n  i n  f a i r n e s s , i t  n e e d s  t o  b e  s a i d  t h a t  m o s t  
r e c e n t  t h e o r i e s  o f  i n n o v a t i o n  d o  n o t  i d e n t i f y  r e s e a r c h  a s  t h e  
s o l e  s o u r c e  o f  i n v s n t i o n  b u t  o n l y  a s  a c o m p o n e n t  o f  t h e  i n n o v a -  
t i v e  s y s t e m .  Most c a s e  s t u d i e s  o f  i n n o v a t i o n s  s u p p o r t  t h i s  
. . 
v i e w  (see  e . q .  Braun  a n d  :qacDonald 1 9 7 8 ,  L a n g r i s h  e t  s l .  1 9 7 0 ) .  
Many c r i t i c a l  v i e w s  q u e s t i o n  t h e  t h e s i s  t h a t  i n n o v a t i o n  i s  
d e s i r a b l e ,  o r  i f  d e s i r a b l e ,  w h e t h e r  i t  i s  t a k i n g  t h e  r i g h t  c o u r s e .  
Some c r i t i c a l  v i e w s  q u e s t i o n  b o t h  t h e  d e s i r a b i l i t y  o f  i n n o v a t i o n ,  
o r ,  a t  any r a t e ,  a f o r c e d  p a c e  of  i ~ n o v a t i o n ,  and t h e  a b i l i t y  o f  
gove rnmen t  t o  i n f l u e n c e  i t  g r e a t l y .  A characteristic comment, 
c r i t i c a l  o f  b o t h  a i m s  and  e f f i c i e n c y  o f  i n n o v a t i o n  p o l i c i e s  comes 
f rom R . G .  No11 ( 1 9 7 7 ) .  
. . . .  l i t e r a t u r e  d o e s  n o t  e s t a b l i s h  e i t h e r  t h a t  t o o  l i t t l e  
i n n o v a t i v e  a c t i v i t y  t a k e s  p l a c e s ,  o r  t h a t  gove rnmen t  
c a n  be  p a r t i c u l a r l y  e f f e c t i v e  i n  d e v i s i n g  c o s t - e f f e c t i v e  
s t r a t e g i e s  t o  p romote  more R E D . .  . 
However,  i n  t n e  same p u b l i c a t i o n  Lederman ( 1 9 7 7 )  wri tes  
a b o u t  
P e r s u a s i v e  e v i d e n c e  t h a t  R & D a n d  t e c h n o l o g i c a l  i n n o -  
v a t i o n  h a v e  h a d  a  s i g n i f i c a n t  p o s i t i v e  e f f e c t  o n  g r o w t h  
o f  p r o d u c t i v i t y  ... 
and  t h a t  t h e  U . S .  i s  
p r o b a b l y  u n d e r i n v e s t i n g  i n  c i v i l i a n  R & D .  
Much c o n t r o v e r s y  s u r r o u n d s  t h e  q u e s t i o n  o f  w h e t h e r  g o v e r n -  
ment  a i d  f o r  s p e c i f i c  t e c h n o l o g i c a l  i n n o v a t i o n s  is more o r  less 
e f f e c t i v e  t h a n  g e n e r a l  m e a s u r e s  t o  s t i m u l a t e  i n d u s t r i a l  o r  i nno -  
v a t i v e  a c t i v i t y .  A c h a r a c t e r i s t i c  comment o n  t h e s e  i s s u e s  is :  
.... d a t a  p r e s e n t e d  i n  t h i s  r e p o r t  h a v e  s t r o n g l y  s u g g e s t e d  
t h a t  g e n e r a l  m e a s u r e s  ( e . q . ,  t a x ,  s a f e t y )  h a v e  a g r e a t e r  
i m p a c t  on  i n d u s t r i a l  i n n o v a t i o n  t h a n  R &  D s p e c i f i c  
m e a s u r e s .  I t  seems t h a t ,  u n l e s s  t h e  g e n e r a l  s o c i a l  a n d  
economic  e n v i r o n m e n t  i s  f a v o u r a b l e ,  s p e c i f i c  R & D i n n o -  
v a t i o n  r e l a t e d  m e a s u r e s  w i l l  have  o n l y  a  l i m i t e d  i m p a c t  ... 
( R o t h w e l l  and Zegve ld  1978)  . 
L e a v i n g  a s i d e  f u n d a m e n t a l  crit icisms a n d  e s s e n t i a l  d o u b t s  
a b o u t  i n n o v a t i o n  i n  g e n e r a l  and  i n n o v a t i o n  p o l i c i e s  i n  p a r t i c u l a r ,  
a  number o f  r e c e n t  r e p o r t s  have  c o n c e n t r a t e d  on  p r o p o s a l s  f o r  
improved  i n n o v a t i o n  p o l i c i e s .  A l l  t h e s e  p r o p o s a l s  are f i r m l y  
b a s e d  o n  o p i n i o n s ,  and  a l l  t o o  o f t e n  t h e  o p i n i o n s c l o s e l y  r e f l e c t  
t h e  s e c t i o n a l  i n t e r e s t s  o f  t h o s e  who e x p r e s s  them.  
A r e c e n t  r e p o r t  by t h e  Adv i so ry  C o u n c i l  f o r  A p p l i e d  R e s e a r c h  
a n d  Development  ( 1  5 7 8 )  makes , i n t e r  a l i a ,  t h e  f o l l o w i n g  s p e c i f i c  
r ecommenda t ions :  
( i )  increased t a x  i n c e n t i v e s  f o r  a  l i m i t e d  p e r i o d  f o r  
i n v e s t m e n t  i n  new m a n u f a z t u r i n g  p l a n t  and  m a c h i n e r y ]  
(ii) money additional to the sciencc budget for a build-up 
in Scicncc Research Council p ! - ~ ~ ; r ~ r n n e s  in support of 
manufacturing techilology, 
(iii) an expansion of the Department of Industry Yanuf~ctur- 
ing Advisory Service, 
(iv) provision of financial and other support to Research 
Associations and the appropriate Engineering Institu- 
tions for the study, research, and publicising of the 
sciences supporting highly efficient, internationally 
competitive manufacture. 
Nuch emphasis is put on the role of the small firm in inno- 
vation. Although there is certainly no unanimity in the matter, 
there is a large body of opinion which believes that some inno- 
vations are most efficiently carried out by small entrepreneurial 
firms (see e.g. Rothwell and Zegveld 1978). This view is reflec- 
ted in the ACARD report and some of their recommendations. 
The Government should do more to foster the special 
contributions which small firms make to industrial 
innovation by providing additional support through: 
(i) arranging that any losses from small business 
enterprises be allowed against the personal 
tax liability of the shareholders, 
(ii) reducing capital gains tax on the appreciation 
of founder's holdings, 
(iii) examining the feasibility of setting up special 
tax arrangements which might make it attractive 
to large companies to spawn or help to support 
small businesses. 
One of the hotly debated issues of the day is the role of 
government regulations in innovation. As regulations concerning 
safety, environmental pollution, working conditions, descriptions 
of goods, etc. became more ubiquitous, so their opponents began 
to argue that so much money had to be spent by manufacturers on 
complying with regulations, that none was left for innovation. 
On the other hand it is' argued that the need to comply with them 
gives a fillip to new products and processes. While dispassionate 
writers like Lederman (1977) say that no consensus exists on 
whether, on the whole, regulations are be~eficial or detrinental 
t o  i n n o v a t i o n ,  many members o f  J r e c e n t  U.S. Dorncstic P o l i c y  
Review o f  I n n o v a t i o n  ( 1 9 7 3 )  were e x t r e m e l y  c r i t i c a l .  h o n g s t  
t h e  r ecommenda t ions  o f  t h e  subcommi t t ee  on  I n d u s t r y  S t r u c t u r e  
and  C o m p e t i t o r s  ( p . 4 )  a r e  : 
Each r e g u l a t o r y  agency  s h o u l d  i s s u e  a  l o n g  r a n g e  s t a t e -  
ment o f  r e g u l a t o r y  i n t e n t .  . .  Where a  company h a s  r e l a t e d  
c o m p l i a n c e  r e q u i r e m e n t s  c o n t r o l l e d  by more t h a n  o n e  l a w ,  
c o n s u l t a t i o n s  mus t  o c c u r  be tween  t h e  a g e n c i e s .  
No d o u b t ,  some c o n f u s i o n  a n d  c h a n g e s  o f  d i r e c t i o n  c a n  c a u s e  d i f -  
f i c u l t i e s .  The main t h r u s t  o f  t h e  a r g u m e n t ,  however ,  i s  d i r e c t e d  
a g a i n s t  r e g u l a t i o n s  wh ich  p r e s c r i b e  s o l u t i o n s  i n s t e a d  o f  p r e s c r i b -  
i n g  p e r f o r m a n c e  s t a n d a r d s .  
I n n o v a t i o n  i s  n e g a t i v e l y  i m p a c t e d  by r e g u l a t i n g  t h e  
means r a t h e r  t h a n  t h e  e n d s .  ( p . 6 )  
R e g u l a t i o n s  s h o u l d  o n l y  p r e s c r i b e  t h e  s t a n d a r d s  o f  
p e r f o r m a n c e  t o  be  a c h i e v e d ,  n o t  t h e  means by which  
t h e y  are  t o  be a c h i e v e d .  ( p .  7 )  
S m a l l  f i r m s  a g a i n  become t h e  s u b j e c t  o f  s p e c i a l  p l e a d i n g  
S m a l l e r  f i r m s ,  h i s t o r i c a l l y  t h e  s o u r c e  o f  s i g n i f i c a n t  
c o n t r i b u t i o n s  t o  i n n o v a t i o n ,  s u f f e r  d i s p r o p o r t i o n a t e l y  
g r e a t e r  i n j u r y  f rom t h e  o v e r a l l  c o s t s , o f  r e g u l a t i o n s  
t h a n  d o  l a r g e r  f i r m s .  ( p . 2 1 )  
The sub -cann i t t ee  on  F e d e r a l  P rocu remen t  P o l i c y  makes s i m i l a r  
p o i n t s  i n  r e l a t i o n  t o  p r o c u r e m e n t  p o l i c y .  The r ecommenda t ions  of 
t h i s  c o m m i t t e e  o n  g e n e r a l  p o l i c y  i n c l u d e  t h e  f o i l o w i n g :  
a .  E x p r e s s  needs  and  program o b j e c t i v e s  i n  m i s s i o n  
terms and  n o t  e q u i p m e n t  terms t o  e n c o u r a g e  inno-  
v a t i o n . .  . . 
b .  .... a l l o w  c o m p e t i t i v e  e x p l o r a t i o n  o f  a l t e r n a t i v e  
s y s t e m  d e s i g n  c o n c e p t s  .... 
D i f f e r e n t  sub -commi t t ee s  o f  t h e  same Domestic P o l i c y  Review 
o f  I n n o v a t i o n  view o b s t a c l e s  t o  i n n o v a t i o n  a n d  t h e  role  o f  t h e  
s t a t e  v e r y  d i f f e r e n t l y .  The Labor  A d v i s o r y  Commit tee  s t a t e s  
"The b e s t  s t i m a l u s  t o  i n n o v a t i o n  comes from a  h e a l t h y  f u l l  employ- 
ment gconomy--not from . . .  weakening  p r o t e c t i o n s " .  The Sub-commit tee  
o n  P u b l i c  I n t e r z s t ,  on  t h e  o t h e r  hand:  "We do n o t  a c c e p t  t h e  
w i d e l y  h e l d  i n d u s t r y  a s s u m ? t i o n  t h a t  r e g u l a t i o n s  impede i n n o v a t i o n "  
( p . 2 ) .  "Moreover ,  j ob  s e c u r i t y  i s  a  f u n d a m e n t a l  a s p e c t  o f  i nno -  
v a t i o n .  F r i g h t e n e d  w o r k e r s ,  w o r r i e d  a b o u t  w h e t h e r  a n o t h e r  j o b  
w i l l  be a v a i l a b l e  i f  a  s p e c i f i c  new i d e a  is  implemented, o f t e n  
oppose innova t ion t1  (p.  4 ) .  
These a r e  j u s t  a  few examples o f  s t a t e m e n t s  and recommenda- 
t i o n s  made by v a r i o u s  i n t e r e s t  groups i n  what is obv ious ly  a  
p o l i t i c a l  i s s u e .  I n t e r e s t e d  groups c l e a r l y  have a  d i f f e r e n t  
view not  on ly  of  what i n f l u e n c e s  i nnova t ion  and how t h e  mechan- 
i s m s  o p e r a t e ,  bu t  a l s o ,  most ly  i m p l i c i t l y ,  o f  what d i r e c t i o n  inno- 
v a t i o n  should take. Only one group,  however, s t a t e s  t h i s :  
"From t h e  p u b l i c  i n t e r e s t  p e r s p e c t i v e ,  the'  - Yate  o f  i nnova t ion  
is  s u b s e r v i e n t  t o  t h e  q u e s t i o n  of  the '  'di'reecCt'i'on of innova t ionf1  
(Sub-Committee on P u b l i c  I n t e r e s t ,  .p.6). 
So much then ,  f o r  op in ion ;  bu t  what about a c t u a l  r e s e a r c h  
f i n d i n g s  on t h e  e f f i c a c y  of government p o l i c i e s  f o r  t h e  s t i m u l a t i o n  
and d i r e c t i o n  of innova t ion?  The p a u c i t y  of  knowledge i n  t h i s  
f i e l d  is cons ide rab le .  One of t h e  few s e r i o u s  a t t e m p t s  t o  
i n v e s t i g a t e  t h e s e  q u e s t i o n s  (OECD r e p o r t ,  1978, p.8C f f . )  used 
t h e  method of  q u e s t i o n n a i r e  addressed  t o  government o f f i c i a l s  
a d m i n i s t e r i n g  t h e  v a r i o u s  schemes i d e n t i f i e d  by t h e  r e p o r t .  The 
conc lus ions  a r e  somewhat confused,  bu t  on t h e  whole o f f i c i a l s  e i t h e r  
f e l t  unable  t o  answer c e r t a i n  q u e s t i o n s  o r  answered i n  a s p i r i t  
o f  r o s y  s e l f - s a t i s f a c t i o n .  The q u e s t i o n s  were d i r e c t e d ,  i n  t h e  
main, a t  t h e  a t t a inmen t  of  i n t e r m e d i a t e ,  r a t h e r  t h a n  f i n a l ,  
o b j e c t i v e s .  
Al len e t  a l .  (1978) i n v e s t i g a t e d  164 innova t ion  p r o j e c t s  
i n  s e v e r a l  i n d u s t r i e s  and s e v e r a l  c o u n t r i e s .  They found t h a t  
n e a r l y  h a l f  t h e  p r o j e c t s  were a f f e c t e d  by Government p o l i c i e s ,  
bu t  found no i n d i c a t i o n  t h a t  s u c c e s s  o r  f a i l u r e  was in f luenced .  
P r o j e c t s  i nvo lv ing  a  response  t o  r e g u l a t i o n s  tended,  on t h e  
whole, t o  have an above average  r a t e  of  success .  
Rubenstein e t  a l .  (1977) i n v e s t i g a t e d  management pe rcep t ion  
of  t h e  r o l e  of  government i n c e n t i v e s  t o  t e c h n o l o g i c a l  innova t ion  
i n  England, France,  v e s t  Germany and Japan. On t h e  whole, t hey  
found t h a t  managers tended t o  r e g a r d  government i n c e n t i v e s  wi th  
g r e a t  s c e p t i c i s m ,  a l though  Japanese  and German managers l e s s  s o  
than  t h e i r  B r i t i s h  and French c o u n t e r p a r t s .  
James a n d  Willett  (1977) d i s c u s s  t h e  d i f f i c u l t i e s  i n  
e v a l u a t i n g  t h e  c o s t s  a n d  b e n e f i t s  o f  government  l a b o r a t o r y  
r e s e a r c h  and  i n f o r m a t i o n  s e r v i c e s .  On t h e  who le  t h e y  b e l i e v e  
t h e s e  s e r v i c e s  t o  h a v e  p o s i t i v e  ou tcomes ,  b u t  f i n d  a r i g o r o u s  
e x a m i n a t i o n  o f  a l l  c o s t s  a n d  b e n e f i t s  too  complex  t o  b e  c o s t -  
e f f e c t i v e .  
CONCLUSIONS 
The c o n v i c t i o n  t h a t  t e c h n o l o g i c a l  i n n o v a t i o n  is a p o w e r f u l  
d r i v i - n g  f o r c e  which  g i v e s  dynamism t o  a n  economy i s  s t i l l  wide-  
s p r e a d .  C o n s i d e r a b l e  c o n t r o v e r s y  c e n t r e s  r o u n d  i s s u e s  o f  what  
d i r e c t i o n s  i n n o v a t i o n  s h o u l d  t a k e  a n d  how gove rnmen t  s h o u l d  
s t i m u l a t e  i t .  T h e r e  c a n  b e  no d o u b t  t h a t  t he  p r o c e s s  o f  i nnova -  
t i o n  i s  e x t r e m e l y  complex  a n d  v a r i e d  a n d  t h e r e f o r e  any  s i m p l e  
p r e s c r i p t i o n  o r  d e s c r i p t i o n  i s  l i k e l y  t o  be  w i d e l y  o f f  t h e  mark.  
Government h a s  a  l a r g e  r a n g e  o f  m e a s u r e s  i n  i t s  armoury  by 
which  t o  i n f l u e n c e  d i f f e r e n t  a s p e c t s  a n d  s t a g e s  o f  i n n o v a t i o n .  
The e f f i c i e n c y  o f  t h e  v a r i o u s  measu res  i s ,  however ,  l a r g e l y  
unknown. 
The s t i m u l a t i o n  o f  t e c h n o l o g i c a l  i n n o v a t i o n  u n d o u b t e d l y  fo rms  
a n  i m p o r t a n t  p a r t  o f  any  g o v e r n m e n t ' s  i n d u s t r i a l  a n d  economic  
p o l i c y  a n d  much more t h o u g h t m u s t  b e  g i v e n  t o  q u e s t i o n s  s u c h  a s :  
( i )  what  k i n d  o f  i n n o v a t i o n  i s  d e s i r a b l e ;  
( i i)  what  r a t e  o f  i n n o v a t i o n  i s  o p t i m a l ;  
( i i i )  what  government  m e a s u r e s  a r e  most e f f e c t i v e  to  a c h i e v e  
t h e  o b j e c t i v e s  r e s u l t i n g  from a n s w e r s  t o  t h e  a b o v e  
q u e s t i o n s  . 
I t  i s  c e r t a i n l y  i m p o s s i b l e  t o  o b t a i n  c o m p l e t e  a n s w e r s  t o  t h e  
above  q u e s t i o n s ,  b u t  p e r h a p s  i t  i s  w o r t h  t r y i n g  t o  come a  l i t t l e  
closer t o  a p p r o x i m a t e  a n d  p a r t i a l  a n s w e r s .  
. . 
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